Objective: Despite the benefits of physical activity, many cancer survivors do not adhere to clinically recommended levels. This qualitative study investigated factors of self-regulation contributing to survivor physical activity patterns.
Results: Participants (n = 35) were predominately older (63.7 y ± 10.8), female (69%), white (71%), and breast cancer (60%) survivors, with 41% not meeting activity guidelines. Emergent themes included exercise goal development, selection, and attainment; exercise planning; and self-reward. Participants tended to develop values-based, general goals rather than action-based, measurable goals. Goal attainment success emerged as a facilitator of future goal performance; completing a current goal facilitated subsequent goal attainment, while failure hindered future goal completion. Rather than having deliberate intentions to schedule exercise, participants exercised if expedient in the context of normal daily activities. Food consumption emerged as a major mechanism for self-reward.
Conclusions:
Our findings suggest that values-based goals, unplanned activity, influence from previous goal attempts, and self-reward were important factors related to self-regulation.
Interventions designed to improve self-regulation may consider facilitating development of autonomous, value-based goals, assisting in development of strategies for future goals if current goals are not met, endorsing exercise as a scheduled activity, and introducing healthy self-reward alternatives. Current literature linking PA to overall health is robust, with well-documented benefits to physical and mental/psychosocial health. [2] [3] [4] Physical activity has been associated with reduced recurrence rates of some cancers and improved cardiovascular health;
this is particularly important as cardiovascular and recurrence-related issues represent the leading causes of mortality among survivors. 5, 6 Physical activity additionally has beneficial effects for quality of life specific to survivors, such as reducing posttreatment fatigue. 7 Despite benefits, survivor adherence to recommended levels of activity remains low. Only an estimated 30% to 47% of survivors meet American Cancer Society PA guidelines. 8 In developing interventions helping survivors increase activity, it is critical to understand the mental states and cognitive processes involved in behavior change. Self-regulation theory outlines cognitive processes involved in behavior, theorizing that mental representations of potential future behavior manifest as overt goals. 9 Goal selection, goal setting, goal maintenance, and goal evaluation act as central components of self-regulation that repeat iteratively, while self-monitoring, self-reflection, self-rewarding, and social support represent related influential factors. 7 Closely tied to self-regulation are the social cognitive theory (SCT) constructs self-efficacy and outcome expectations, and the concept of motivation outlined by self-determination theory (SDT). 10 Self-determination theory postulates that meeting goals and changing behavior are more likely if motivation is autonomous. 8 Social cognitive theory constructs are related in that meeting incremental goals builds self-efficacy and mastery, while positive outcome expectations for the behavior facilitate goal attainment. 18 The purpose of this study is to therefore gain insight into exercise regulation, focusing on elucidating how survivors select, develop, and react to goal attainment. 
| Data collection and analysis
Upon providing written informed consent, participants attended 1 of 5 focus group sessions (lasting 105 min) and completed a demographic and behavioral questionnaire. Physical activity was assessed using the short-form International Physical Activity Questionnaire (IPAQ). 19 A senior research coordinator experienced in qualitative methods led focus groups with the aid of an interview guide (developed using SCT, SDT, and self-regulation theory) featuring 15 open-ended questions about exercise habits (eg, "How do you feel about your current exercise habits?") and regulation (eg, "How do you react when you do or don't reach your goals?"). These questions were used to facilitate conversation, but the trained moderator actively attempted to limit assumptions and encourage candid responses. Participants were compensated with a $20 grocery gift card. Focus groups were conducted until saturation. 20 The study was approved by the UTMDACC IRB (#2013-0501).
Focus group recordings were transcribed by a professional coding company and checked for accuracy. The initial qualitative approach was not inductive, and coding was performed by ET and MCR using codes determined a priori. This coding round was performed using constructs from the 3 health behavior theories on which the interview guide was based. This a priori code list included (1) self-regulation, (2) self-efficacy, (3) motivation, (4) outcome expectations, and (5) knowledge. Content analysis was then conducted on sections involving determinants of behavior relating to the self-regulation code; important quotes were identified and organized into clusters of related concepts to create emergent theme groups. Following initial separate readings, a second reading was performed with all authors resolving coding differences through consensus. Qualitative analysis was conducted using ATLAS.ti, version 7.
| RESULTS
Participants were older (M = 63.7 y ± 10.8), well-educated (63% ≥ bachelors degree), female (69%), white (71%), and breast cancer survivors (60%). Approximately 41% did not meet ACS PA guidelines, and average time since diagnosis was 148 months (±6.7). Full participant characteristics are presented in Table 1 .
| Exercise goal selection
Participants tended to set goals that were broad and general rather than focused on specific actions or activities. Reflecting the preference of general goals, one participant remarked, Both exercisers and nonexercisers set value-based goals, although exercisers also set specific implementation goals to achieve broader value-based goals. These implementation goals still largely revolved around general activity rather than specific exercise bouts. While a majority of participants in the sample were retired, an employed subset did tend to schedule more. This was attributed to limited time during a workday they could fit in activity. Conversely, retired participants without workdays preferred less structure and more freedom, despite potentially having more time to plan with. There was also the perception that food rewards would be allowable because exercise counterbalanced unhealthy foods. Both exercisers and nonexercisers self-rewarded through food.
| Action planning
Exercisers planned rewards for meeting goals (eg, a small piece of chocolate), while nonexercisers self-rewarded on a larger scale based on affective reactions (eg, feeling good about activity and self-rewarding with a restaurant dinner).
| DISCUSSION
Understanding exercise self-regulation among survivors is an important step for intervention development, and this study provides insight into these processes. We found that survivors develop and structure goals differently from how they are often conceptualized in a research setting (broad and value-centered rather than on a specific, measureable activity). Additionally, survivors valued free choice and autonomy in developing goals rather than having goals prescribed.
An optimal intervention approach may thus involve helping survivors autonomously develop broader values-based goals to establish a core reason for behavior change, followed by more specific implementation goals to achieve that change. This combines the importance of autonomy in building motivation specified in SDT with evidence that achievable initial goals building incrementally are more likely to be successfully fulfilled over time. 8, 21 Results suggest acceptance commitment therapy may be a promising intervention strategy. Acceptance commitment therapy (a cognitive therapy technique) addresses several of the emergent themes, including promoting and identifying values as foundations for behavior change, and developing psychological flexibility in regulating affect resulting from goal attainment. 22 Early evidence indicates that acceptance commitment therapy may increase enjoyment of exercise, improve exercise affect, and reduce perceived effort. 22, 23 Preference for unstructured activity emerged over planned bouts of exercise. Interventions could thus focus on developing exercise activities more conveniently integrated into survivors' lives, rather than separate supervised sessions. Alternatively, interventions may attempt to change attitudes towards scheduling exercise by highlighting benefits of treating exercise as a structured activity. Evidence has linked higher efficacy for scheduling activity to increased exercise, and scheduling has been identified as a significant intervention component in a recent review of community-based PA/diet interventions. [24] [25] [26] Performance on past goals emerged as a facilitator or barrier to subsequent goals; successful goal attainment paved the way for future goals, while failing to meet current goals made achieving future goals more difficult. This follows the conceptualization of self-efficacy in SCT, where incremental successes act as a growing foundation to overall strengthening of self-perception of ability. 27 Interventionists may consider incorporating strategies to help overcome discouraging effects of failing to meet past goals, followed by incrementally building on an initial, achievable goal to strengthen self-efficacy for more challenging goals.
Finally, intervention developers may consider strategies changing food as self-reward to healthier alternatives (eg, tailored food preparation instruction for healthier options). Another strategy might be to cultivate intrinsic motivation eliminating externalized forms of validation such as food rewards. Research indicates that intrinsic motivation is significantly associated with greater long-term exercise adherence. 28 Werle et al additionally demonstrated individuals engaging in intrinsically motivated exercise tended to engage in less post-activity eating than individuals perceiving exercise as less naturally enjoyable. 
| Clinical implications
Understanding self-regulation for lifestyle behaviors in survivors is important for providers involved in long-term posttreatment survivorship care. The Institute of Medicine recommends patients be provided a personalized survivorship care plan (SCP), which can act as a healthy lifestyle guide. 30 Evidence exists suggesting patients with SCPs may potentially have better outcomes in some areas, and developing a successful SCP may involve first understanding how survivors feel about and engage with health promoting behaviors such as exercise. 31, 32 Understanding how survivors self-regulate may thus allow providers to work more collaboratively with their patients in developing patient-centered plans with goals that are more realistic and achievable.
